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can be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A stator core with two or more slots (35) (32) The stator winding of the polyphase which 
comes to connect two or more electric conductors (33,331,332) with which the aforementioned stator 
core (32) was equipped. It is the stator of the AC generator for vehicles equipped with the above, and is 
characterized by forming the crevice among other aforementioned electric conductors (33,331,332) 
which adjoin in the aforementioned electric conductor (33,331,332) and the direction of a path of 1 of a 
coil end (31b) of the aforementioned stator winding. 

[Claim 2] It is the stator of the AC generator for vehicles according to claim 1 characterized by being 
larger than the crevice between the electric conductors [ the predetermined crevice is formed between 
the aforementioned electric conductors (33,331,332) which adjoin in the direction of a path in the 
aforementioned slot (35), and / crevice / between the aforementioned coil and (31b) the aforementioned 
electric conductor (33,331,332) which can be set ] (33,331,332) within the aforementioned slot (35). 
[Claim 3] It is the stator of the AC generator for vehicles according to claim 1 or 2 which sets and is 
characterized by the aforementioned electric conductor (33,33 1,332) curving so that a crevice may be 
formed between the aforementioned coil and (31b) other aforementioned electric conductors 
(33,331,332) which adjoin in the direction of a path. 

[Claim 4] It is the stator of the AC generator for vehicles according to claim 1 or 2 which sets and is 
characterized by making thickness of the direction of a path small so that the aforementioned electric 
conductor (33,331,332) may form a crevice between the aforementioned coil and (31b) other 
aforementioned electric conductors (33,331,332) which adjoin in the direction of a path. 
[Claim 5] It is the stator of the AC generator for vehicles according to claim 1 or 2 characterized by 
enlarging the aforementioned coil and (31b) thickness [ in / this joint (33 Id, 33 le, 332d, 332e) / it sets, 
and the aforementioned electric conductor (33,331,332) has the joint (331d, 331e, 332d, 332e), and ] of 
the direction of a path of the aforementioned electric conductor (33,331,332). 
[Claim 6] It is the stator of the AC generator for vehicles according to claim 1 or 2 which sets and is 
characterized by the aforementioned electric conductor (33,331,332) having the aforementioned coil and 
(31b) the level difference section which has the joint (33 Id, 33 le, 332d, 332e), and enlarges thickness of 
the direction of a path towards this joint (33 Id, 33 le, 332d, 332e). 

[Claim 7] It is the stator of the AC generator for vehicles according to claim 4 characterized by making 
thickness of the direction of a path small by setting the aforementioned coil and (31b) when the 
aforementioned electric conductor (33,331,332) forms a crevice (33 Ig, 33 lh, 332g, 332h) in the 
direction of a path. 

[Claim 8] The manufacture method of the stator of the AC generator for vehicles characterized by 
providing the following. The process which arranges two or more electric conductors (33,331,332) to 
the annular stator core (32) in which two or more slots (35) were prepared together with the hoop 
direction so that two or more layers may be formed in the direction of a path in the aforementioned slot 
(35). The process which bends the bay (331a, 331b) of the aforementioned electric conductor (331) by 
the side of the direction **** of a path of the aforementioned slot (35) in the direction of a path to the 
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sense separated from the bay (332a, 332b) of the aforementioned electric conductor (332) which adjoins 
in the direction of a path among the aforementioned electric conductors (33,331,332) which have come 
out of the aforementioned slot (35) by the side of the shaft-orientations edge of the aforementioned 
stator core (32). the bay (331a --) of the aforementioned electric conductor (331) bent by the sense 
separated from the bay (332a, 332b) of the electric conductor (332) which adjoins in the aforementioned 
path direction By bending to the sense which brings 331b close to the bay (332a, 332b) of the electric 
conductor (332) which adjoins in the aforementioned path direction again The process which forms a 
crevice (38) between the bays (332a, 332b) of the electric conductor (332) which the bay (331a, 331b) 
of the electric conductor (331) by the side of the aforementioned **** is incurvated, and adjoins in the 
aforementioned path direction. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the AC generator for vehicles 
which can be carried in vehicles, such as vessels, such as a passenger car and a truck, about the AC 
generator driven with an internal combustion engine. 
[0002] 

[Description of the Prior Art] In recent years, the increase in electric loads, such as a safety-control 
device, is searched for, and improvement in power generation capacity is called for increasingly. 
Conventionally, the international public presentation^ 92nd ] No. 06527 pamphlet (1992) is known as 
structure for the high increase in power of the AC generator for vehicles, in the above-mentioned 
conventional technology, after inserting a U character-like electric conductor in two or more slots 
prepared in the stator core from the same and bending those edges to a hoop direction, the thing to join 
to the edge of other electric conductors and which forms a stator winding especially more is proposed 
With this composition, since a U character-like electric conductor can be put in order regularly and the 
electric conductor within a slot can be formed into a high space factor, a high increase in power becomes 
possible. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since the electric conductor within a slot is formed 
into a high space factor with the above-mentioned conventional technology, also in a coil and a portion, 
an electric conductor is dense, and the crevice between electric conductors is small. Therefore, at the 
time of vehicles vibration etc., electric conductors may have contacted in the coil end and the insulating 
coat may have been damaged. Moreover, the breakages of an insulating coat contacted and a possibility 
of connecting too hastily also had them. 

[0004] Moreover, since the centrifugal wind in which the crevice between the directions of a path 
between the above electric conductors had a hoop-direction component by the inner fan fan in the small 
thing was not able to pass through the crevice between the directions of a path between electric 
conductors easily to a hoop direction, the cooling disposition top of a coil end was difficult, this 
invention is made in view of the above-mentioned problem, and it aims at securing the insulation 
between a coil and the electric conductor in a portion. 

[0005] Moreover, this invention aims at improving a coil and the cooling nature in a portion. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention according 
to claim 1, it is characterized by forming the crevice among other electric conductors (33,331,332) 
which adjoin in the electric conductor (33,331,332) and the direction of a path of 1 of a coil end (31b) of 
a stator winding. 

[0007] according to this — between the coil of a stator winding, and (31b) the electric conductor 
(33,331,332) which sets and adjoins in the direction of a path - a crevice - formation — now, it is For 
this reason, in the time of vibration of vehicles etc., since the injury on the insulating coat (37) of the 
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electric conductor (33,331,332) by the contact and contact of electric conductors (33,331,332) which 
adjoin in the direction of a path can be reduced, the insulation of an electric conductor (33,331,332) is 
securable. And it becomes possible to prevent the short circuit by contact of the breakages of an 
insulating coat (37). 

[0008] In addition, since the crevice is prepared between the electric conductors (33,331,332) which 
adjoin in the direction of a path and a cooling wind is enabled to pass through the crevice between the 
directions of a path between electric conductors (33,331,332) to a hoop direction In invention according 
to claim 2 whose cooling nature of a coil end (31b) improves in letting a cooling wind pass The crevice 
between a coil and (31b) the electric conductor (33,331,332) which can be set is characterized by being 
larger than the crevice between the electric conductors (33,331,332) within a slot (35). 
[0009] Even if it short-circuits the electric conductor (33,331,332) within one slot (35) by contact to the 
electric conductor (33,331,332) which adjoins in the direction of a path in a slot (35) in order to form a 
coil in phase, there is no influence in a power generation output. On the other hand, when the electric 
conductors (33,331,332) in which the coil of a different phase adjoins in the direction of a path, and 
forms these coils at a coil end (31b) contact and short-circuit, the influence on a power generation output 
is large. However, by making larger than the crevice between the electric conductors (33,331,332) 
within a slot (35) the crevice between a coil and (31b) the electric conductor (33,331,332) which can be 
set Since the injury on the insulating coat (37) of the electric conductor (33,331,332) by contact of the 
electric conductors (33,331,332) which form a coil and (31b) a coil of a phase which sets and is 
different, and contact can be reduced The insulation of an electric conductor (33,331,332) is securable. 
[0010] In invention according to claim 3, it is characterized by the electric conductor (33,331,332) of 1 
curving so that a crevice may be formed among other electric conductors (33,331,332) which adjoin in 
the direction of a path. According to this, it makes it easy to form a crevice among other electric 
conductors (33,33 1 ,332) which adjoin in the direction of a path which adjoins in the direction of a path 
by incurvating an electric conductor (33,331,332). 

[001 1] In invention according to claim 4, thickness of the direction of a path is characterized by being 
made small so that the electric conductor (33,331,332) of 1 may form a crevice among other electric 
conductors (33,331,332) which adjoin in the direction of a path. According to this, a crevice can be 
certainly made from thickness of the coil of an electric conductor (33,331,332) and (31b) the direction of 
a path of the portion to form being made small between the electric conductors (33,331,332) which 
adjoin in the direction of a path. 

[0012] For example, thickness of the direction of a path can be made smaller than the electric conductor 
(33,33 1,332) according to claim 7 within a slot (35) like a coil and (31b) by setting and forming a 
crevice (33 lg, 33 Ih, 332g, 332h) in the direction of a path of an electric conductor (33,331,332). While 
the insulation between the electric conductors (33,331,332) which adjoin in the direction of a path is 
securable by this, it becomes possible to also raise the cooling nature of a coil end (31b). 
[0013] In invention according to claim 5, it is characterized by enlarging a coil and (31b) thickness [ in / 
this joint (331d, 331e, 332d, 332e) / it sets, and the electric conductor (33,331,332) has the joint (331d, 
331e, 332d, 332e) and ] of the direction of a path of an electric conductor (33,331,332). 
[0014] In invention according to claim 6, it is characterized by having a coil and (3 lb) the level 
difference section which it sets, and the electric conductor (33,331,332) has the joint (331d, 331e, 332d, 
332e), and enlarges thickness of the direction of a path towards this joint (331d, 331e, 332d, 332e). 
According to the composition of this claim 5 and a claim 6, two electric conductors (33,331,332) which 
should be joined near the joint (331d, 331e, 332d, 332e) can be made to approach in the direction of a 
path, and two or more electric conductors (33,331,332) which adjoin in the position distant from the 
joint (33 Id, 33 le, 332d, 332e) on the other hand -- it can detach 

[0015] The process which arranges two or more electric conductors (33,331,332) in invention according 
to claim 8 so that two or more layers may be formed in the direction of a path in a slot (35), The inside 
of the electric conductor (33,331,332) which has come out of the slot (35) by the side of shaft- 
orientations **** of a stator core (32), The process bent in the direction of a path to the sense which 
separates the bay (331a, 331b) of the electric conductor (331) by the side of the direction edge of a path 
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of a slot (35) from the bay (332a, 332b) of the electric conductor (332) which adjoins in the direction of 
a path, the bay (331a --) of the electric conductor (33 1) bent by the sense separated from the bay (332a, 
332b) of the electric conductor (332) which adjoins in the direction of a path By bending to the sense 
which brings 331b close to the bay (332a, 332b) of the electric conductor (332) which adjoins in the 
direction of a path again The bay (331a, 331b) of the electric conductor (331) by the side of**** is 
incurvated, and it is characterized by having the process which forms a crevice (38) between the bays 
(332a, 332b) of the electric conductor (332) which adjoins in the direction of a path. 
[0016] If an electric conductor (33,331,332) is bent, work hardening will happen about the bent part. 
Therefore, even if it bends the bent electric conductor (33,331,332) to an opposite direction again about 
the bent part, it does not return in the shape of [ original ] a straight line. That is, in invention according 
to claim 8, if it bends in the direction of a path to the sense which separates the bay (33 la, 33 lb) of the 
electric conductor (331) by the side of the direction **** of a path of a slot (35) from the bay (332a, 
332b) of the electric conductor (332) which adjoins in the direction of a path, the flection (33 If) of this 
bay (331a, 331b) will start work hardening. Therefore, in case it bends to the sense which brings this bay 
(331a, 331b) close to the bay (332a, 332b) of the electric conductor (332) which adjoins in the direction 
of a path again, the hardened flection (3 3 If) serves as the supporting point, and is bent. Therefore, it 
curves, the bay (331a, 331b) of an electric conductor (331) not becoming the shape of a straight line of a 
basis, but applying it to the point (33 Id, 33 le) of an electric conductor (33 1) from a flection (33 If), so 
that the electric conductor (332) and crevice (38) which adjoin in the direction of a path may be formed. 
Thereby, a crevice can be formed between a coil and (31b) the electric conductor (33,331,332) which 
sets and adjoins in the direction of a path. 

[0017] In addition, the sign in the above-mentioned parenthesis shows a correspondence relation with a 

concrete means given in an operation form to mention later. 

[0018] 

[Embodiments of the Invention] Hereafter, the AC generator for vehicles of this invention is explained 
based on each operation form shown in drawing. 

(The first operation form) Drawing 1 to drawing 7 is what showed the first operation form of this 
invention, and drawing 2 to the principal part cross section of the AC generator for vehicles and drawing 
7 of drawing 1 are explanatory drawings of the stator of this operation form. 

[0019] AC generator 1 for vehicles is equipped with front housing 4a and rear housing 4b which pinch a 
stator 2 and are fixed by conclusion bolt 4c, and the rectifier 5 which changes ac power into a direct 
current power, and is constituted while supporting the stator 2 which works as an armature, the rotator 3 
which works as a field, and a rotator 3. It rotates united with a shaft 6 and the rotator 3 is equipped with 
the mixed flow fan 1 1 and centrifugal fan 12 as the Laon Dell type field core 7, a field coil 8, the slip 
rings 9 and 10, and ventilation equipment. A shaft 6 is connected with a pulley 20 and a rotation drive is 
carried out with the engine for a run (not shown) carried in the automobile. 

[0020] The Laon Dell type field core 7 is constituted combining the field core of a lot. The Laon Dell 
type field core 7 is constituted from ends of the **** boss section 71 with a group, and the boss section 
71 by the shaft 6 by the disk section 72 prolonged in the direction of a path, and the 12 presser-foot- 
stitch-tongue-like magnetic pole sections 73. The mixed flow fan 1 1 by the side of a pulley has the blade 
which has the inclination of an acute angle in field-core 7 end face to the base board 1 1 1 which fixed by 
welding etc., and a right-angled blade, and rotates united with a rotator 3. The centrifugal fan 12 by the 
side of an anti-pulley has only a right-angled blade in the end face of a field core 7 to the base board 121 
which fixed by welding etc. 

[0021] the shaft-orientations end face of housing 4 - inhalation - the hole 41 is formed And 
corresponding to the 1st coil of a stator 2, group 31a and the 2nd coil, and the direction outside of a path 
with group 31b, the discharge hole 42 of the cooling style is formed in the periphery both-shoulders 
section of housing 4. The rectifier 5 is formed in the edge by the side of the anti-pulley of AC generator 
1 for vehicles. Therefore, the 1st coil and group 31a match with this rectifier 5, and are arranged. 
[0022] A stator 2 is constituted by the stator winding constituted with electric conductors, such as two or 
more copper arranged in the slot 35 formed in the stator core 32 and the stator core 32, and the insulator 
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34 which carries out electric insulation of between a stator core 32 and electric conductors. Moreover, 
pinching fixation of the stator core 32 is carried out between front housing 4a of a couple, and rear 
housing 4b. 

[0023] It is the perspective diagram showing the typical configuration of a segment 33 where the partial 
cross section of a stator 2 is equipped with drawing 2 , and a stator core 32 is equipped with drawing 3 . 
As shown in drawing 2 , two or more slots 35 are formed in the stator core 32 so that the stator winding 
of a polyphase can be held. With this operation form, corresponding to the number of magnetic poles of 
a rotator 3, 36 slots 35 are arranged at equal intervals so that the stator winding of a three phase circuit 
may be held. 

[0024] The stator winding with which the slot 35 of a stator core 32 was equipped can be grasped as 1 
one electric conductor, and even electric conductors (this operation gestalt 4) are held in each of two or 
more slots 35. Moreover, four electric conductors in the slot 35 of 1 are arranged by the single tier from 
the inside about the direction of a path of a stator core 32 in order of inner ****, the inner middle 
lamella, the outside middle lamella, and the outer edge layer. Coat material, such as a polyamidoimide, 
is applied to these electric conductors as insulating coat (37) 37. 

[0025] A stator winding is formed by connecting these electric conductors by the predetermined pattern. 
In addition, with this operation gestalt, the electric conductor within a slot 35 is connected again by 
joining the other end to the 2nd coil and group 31b side by arranging a successive line for an end to the 
1st coil and group 31a side. One electric conductor in each slot 35 is making other one electric 
conductor in the slot 35 besides a predetermined pole pitch remote, and the pair. 
[0026] In order to secure, and to arrange in line the crevice between two or more electric conductors 
which can be especially set in a coil and the section, the electric conductor of the predetermined layer 
within the slot 35 of 1 is making the electric conductor of other layers within the slot 35 besides a 
predetermined pole pitch remote, and the pair. For example, electric conductor 331a of inner **** 
within the slot of 1 is making electric conductor 331b of the outer edge layer within a slot besides 1 
pole-pitch remote, and the pair towards the direction of a clockwise rotation of a stator core 32. 
Similarly, electric conductor 332a of an inner middle lamella within the slot of 1 is making medium-rise 
electric conductor 332b and the pair the outside within a slot besides 1 pole-pitch remote towards the 
direction of a clockwise rotation of a stator core 32. 

[0027] And the electric conductor which makes these pairs is connected by going via the turn sections 
331c and 332c by using a successive line in one edge of the shaft orientations of a stator core 32. 
Therefore, in one edge of a stator core 32, the successive line which connects the electric conductor of 
an outer edge layer and the electric conductor of inner **** will surround the successive line which 
connects the electric conductor of an outside middle lamella, and the electric conductor of an inner 
middle lamella. Thus, the connection of an electric conductor which makes a pair is surrounded in one 
edge of a stator core 32 by the connection of an electric conductor which makes other pairs held in the 
same slot. A medium-rise coil end is formed of connection between the electric conductor of an outside 
middle lamella, and the electric conductor of an inner middle lamella, and a **** coil end is formed of 
connection between the electric conductor of an outer edge layer, and the electric conductor of inner 

[0028] electric conductor 332a of the inner middle lamella within the slot of 1 on the other hand — the 
direction of a clockwise rotation of a stator core 32 turning - electric conductor 331a' of inner **** 
within 1 pole-pitch remote and other slots ****-- the pair is made Similarly, it is electric conductor 
331b 1 of the outer edge layer within the slot of 1. Medium-rise electric conductor 332b and the pair are 
made the outside within a slot besides 1 pole-pitch remote towards the direction of a clockwise rotation 
of a stator core 32. And these electric conductors are connected by junction in the other-end section of 
the shaft orientations of a stator core 32. 

[0029] Therefore, in the other-end section of a stator core 32, the joint which connects the joint which 
connects the electric conductor of an outer edge layer and the electric conductor of an outside middle 
lamella, and the electric conductor of inner **** and the electric conductor of an inner middle lamella is 
located in a line in the direction of a path. An adjacent layer coil end is formed of the connection 
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between the electric conductor of an outer edge layer, and the electric conductor of an outside middle 
lamella, and connection between the electric conductor of inner ****, and the electric conductor of an 
inner middle lamella. 

[0030] Thus, in the other-end section of a stator core 32, without overlapping, it arranges and the 
connection of an electric conductor which makes a pair is arranged. Furthermore, two or more electric 
conductors are offered by the segment which fabricated the electric conductor with the straight angle 
cross section of a fixed size in the predetermined configuration. It is provided by the large segment 331 
which the electric conductor of inner **** and the electric conductor of an outer edge layer fabricate a 
series of electric conductors in the shape of about U characters, and become so that it may be illustrated 
by drawing 3 . And the electric conductor of an inner middle lamella and the electric conductor of an 
outside middle lamella are offered by the small segment 332 which comes to fabricate a series of electric 
conductors in the shape of about U characters. 

[0031] The large segment 331 and the small segment 332 form a basic segment 33. And a basic segment 
33 is regularly arranged into a slot 35, and the coil which carries out the surroundings of a stator core 32 
2 round is formed. However, the turn section which connects the segment which constitutes the leader 
line of a stator winding and the 1st round, and the 2nd round consists of variant segments from which a 
basic segment 33 differs in a configuration. And in the case of this operation gestalt, the number of a 
variant segment becomes three. Although the connection between the 1st round and the 2nd round turns 
into **** and medium-rise connection, a variant coil end is formed of this connection. 
[0032] The manufacturing process of a stator winding is explained below. A basic segment 33 is 
arranged so that turn section 331c of the U character-like large segment 331 may surround turn section 
332c of the U character-like small segment 332, and it is inserted from the one side of the shaft- 
orientations side of a stator core 32. that time ~ one electric conductor 331a of the large segment 331 ~ 
inner **** of the slot of 1 of a stator core 32 - as for one electric conductor 332a of the small segment 
332, the electric conductor of another side of the small segment 332 is also inserted in a clockwise 
rotation outside a slot besides the above from the slot of the above 1 of a stator core 32 at a middle 
lamella at the outer edge layer of a slot besides 1 pole-pitch remote, as for electric conductor 331b of 
another side of the inner middle lamella of the slot of the above 

[0033] consequently, it is shown in drawing 2 - as -- as the electric conductor above-mentioned from an 
inner **** side to the slot of 1 - Bays 331a and 332a, 332b', and 331b - 1 It is arranged at a single tier. 
Here, they are 332b 1 and 33 lb'. It is the bay of the electric conductor within a slot besides 1 pole-pitch 
******, and the segment of the size which is making the pair. In addition, since the electric conductor 
33 uses the U character- like segment, the force by the springback acts on an electric conductor at the 
sense in which the turn sections 331c and 332c spread. Therefore, some crevices are formed between 
bay 332b of the small segment 332, and bay 332c. 

[0034] In the 2nd coil and group 31b, the crevice between the directions of a path is formed after 
insertion between between inner **** and inner middle lamellas and an outer edge layer, and an outside 
middle lamella. Drawing 4 (a) and (b) are drawings showing the process which forms a crevice between 
bay 331b of an outer edge layer, and bay 332b of an outside middle lamella. First, bay 331b of the outer 
edge layer which came out of the slot 35 is bent in the outer-diameter direction (sense of A of drawing 4 
(a)) of a slot 35. Namely, bay 33 lb of an outer edge layer is bent in the direction separated from bay 
332b of an outside middle lamella. Under the present circumstances, as shown in drawing 4 (a), bay 
331b is bent considering outlet section 35a of the outer-diameter direction of a slot 35 as the supporting 
point. Then, bay 331b of the outer edge layer bent in the outer-diameter direction is bent in the bore 
direction (sense of B of drawing 4 (b)), i.e., the direction approaching bay 332a of an outside middle 
lamella. 

[0035] If an electric conductor is bent, work hardening will happen about the bent part. Therefore, even 
if it bends the bent electric conductor to an opposite direction again about the bent part, it does not 
return in the shape of [ original ] a straight line. That is, in this process, 33 If of flections of the electric 
conductor bent by the sense which spreads in the outer-diameter direction has started work hardening. 
Therefore, in case bay 331b is returned in the bore direction, 33 If of hardened flections serves as the 
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supporting point, and they are bent. Therefore, an electric conductor does not become the shape of a 
straight line of a basis, but it applies to point 33 le from 33 If of flections, and bend 33 li which curved to 
convex is formed in the outer-diameter direction (right of drawing 4 (a)). Thus, since electric conductor 
331b of**** can be extended in the direction of a path and bend 33 li is formed out of a slot 35, it 
accomplishes crevice 38 between medium-rise electric conductor 332b which adjoins in the direction of 
a path. Therefore, the crevice 38 between the electric conductors with which the direction besides a slot 
35 adjoined becomes large rather than the inside of a slot 35. 

[0036] It is made to curve in the bore direction of a stator core 32 to convex so that bay 332a of an inner 
middle lamella and a crevice may be similarly formed about bay 331a of inner ****. Consequently, in 
the 2nd coil and group 3 lb, a crevice is formed between bay 33 lb which came between bay 331a which 
came out of inner ****, and bay 332a which came out of the inner middle lamella, and out of the outer 
edge layer, and bay 332a which came out of the outside middle lamella. 

[0037] Then, Joints 331d and 331e are leaned in the direction in which the large segment 331 opens the 
bays 331a and 331b located in **** by the half-pole pitch (a part for 1.5 slots [ This operation gestalt ]). 
And Joints 332d and 332e are leaned in the direction in which the small segment 332 closes the bays 
332a and 332b located in a middle lamella by the half-pole pitch. Consequently, in the 2nd coil and 
group 31b, the electric conductor which adjoins in the direction of a path inclines in the retrose of a 
hoop direction. 

[0038] The above composition is repeated about the segment 33 of all the slots 35. and the 2nd coil and 
group 31b ~ setting - joint 33 le' of an outer edge layer, joint 332e of an outside middle lamella and 
332d of joints of an inner middle lamella, and 33 Id of joints of inner ****-' It is joined so that an 
electric flow may be obtained by meanses, such as welding, ultrasonic welding, arc welding, and 
soldering, and a stator as shown in the perspective diagram of drawing 5 is obtained. 
[0039] Drawing 6 is the 2nd coil and the typical cross section of the stator by the side of group 3 lb, and 
drawing 7 is the 2nd coil and a side elevation from the stator-core 32 inner-circumference side of group 
31b. With this operation gestalt, the crevice is formed in the 2nd coil and group 31b between the bays 
331a and 331b of****, and the medium-rise bays 332a and 332b. Therefore, the predetermined crevice 
is formed in the direction of a path at cross section 33c by which adjoining electric conductors overlap in 
the direction of a path. 

[0040] Consequently, while it is reduced that the electric conductors which adjoin in the direction of a 
path in the 2nd coil and group 31b at the time of vibration of vehicles etc. contact, it becomes possible 
[ also reducing breakage of the insulating coat 37 produced by contact ]. And the short circuit by contact 
of the breakages of the insulating coat 37 can be prevented. Furthermore, in drawing 6 , since the bays 
331a and 331b of**** produce the deformation which pulls apart each joint in the direction of a path by 
being joined in medium-rise Bays 332a and 332b and a medium-rise point, as a result, they extend 332s 
of crevices between the joints of a coil end, and have the effect which raises the insulation of a joint. 
Moreover, the crevice between the directions of a path is established in cross section 33c between 
adjoining electric conductors. Therefore, since a centrifugal wind with the hoop-direction component by 
the inner fan fan becomes possible [ passing through the crevice not only between the ventilation flue 36 
of the shape of the 2nd coil and a mesh of group 31b but the directions of a path of cross section 33c 
between electric conductors to a hoop direction ], the cooling nature of a coil end improves. 
[0041] In addition, when the electric conductors which form ****** of a different phase contact and 
short-circuit, the influence on a power generation output is larger than the case where the electric 
conductors which form a coil in phase short-circuit. Therefore, the above-mentioned effect can be 
acquired by making the crevice between the 2nd coil and the electric conductor in group 31b larger than 
the crevice between the electric conductors within a slot 35. 

(The second operation gestalt) In the first operation gestalt, bending was performed to the electric 
conductor of**** and a medium-rise electric conductor and a medium-rise crevice were formed. 
However, the crevice between a medium-rise electric conductor and the electric conductor of**** can 
be carried out like the second operation gestalt shown below, and can also be formed. 
[0042] Drawing 8 is drawing showing the segment of the size used with the second operation gestalt. 
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Crevices 331g, 331h, 332g, and 332h are formed in the field which counters the bays 331a, 331b, 332a, 
and 332b of the large and small segments 33 1 and 332 used with the second operation gestalt when the 
turn sections 331c and 332c are arranged with multiplex, respectively. When these crevices 33 lg, 33 lh, 
332g, and 332h are twisted by the hoop direction after slot 35 interpolation close [ of a segment 33 ], 
they are established in the range P which includes cross section 33c of the electric conductor which 
adjoins in the direction of a path. 

[0043] These crevices 33 lg, 33 lh, 332g, and 332h are formed in the range shown in drawing 7 and 
drawing 8 as a range P. Consequently, in the field P which an electric conductor crosses in a coil end, 
when the insulation between electric conductors is strengthened and it is ventilated there, cooling nature 
is raised. Thickness of the electric conductor in these crevices 33 lg, 33 lh, 332g, and 332h is made 
smaller than the direction thickness of a path of the electric conductor held in the slot 35. Thereby, the 
crevice between each electric conductor in Field P is made larger than the crevice within a slot 35. 
[0044] Furthermore, let thickness of the electric conductor in these crevices 33 lg, 33 lh, 332g, and 332h 
be thickness smaller than the direction thickness of a path of the point of segments 33 1 and 332. 
Consequently, even if a segment nose of cam is joined, the crevice between each electric conductor in 
Field P is securable. Drawing 9 and drawing 10 are drawings showing the cross-section configuration of 
the electric conductor in each part of drawing 8 . 

[0045] Drawing 9 shows the IX-IX cross section of drawing 8 , and drawin g 10 shows the X-X cross 
section of drawing 8 . Drawing 9 is the cross-section configuration of the electric conductor within a slot 
35, and drawing 10 is the cross-section configuration of the electric conductor in Crevices 33 lg, 33 lh, 
332g, and 332h. The electric conductor before processing Crevices 33 lg, 33 lh, 332g, and 332h has the 
cross section which four angles which are illustrated by drawing 9 can call a circular rectangle or ellipse. 
The radii of these 4 angle have the radius of the grade which may absorb the material which moves in 
connection with Crevices [ 33 lg, 33 lh, 332g, and 332h ] press working of sheet metal. Consequently, 
the width of face of an electric conductor is maintained by the same width of face as the width of face 
illustrated by drawing 9 also in Crevices 33 lg, 33 lh, 332g, and 332h so that it may be illustrated by 
drawing 10 . Therefore, in case a segment is inserted in a slot 35, a bird clapper does not have Crevices 
331g, 331h, 332g, and 332h in an obstacle. And the fixed cross section is secured, without the cross 
section of an electric conductor decreasing also in Crevices 33 lg, 33 lh, 332g, and 332h. 
[0046] Since too much deformation of the shape of surface type of an electric conductor can be 
prevented when the angle of an electric conductor considers as a round square or an ellipse, carries out 
press working of sheet metal of this and forms Crevices 33 lg, 33 lh, 332g, and 332h, the injury on the 
wrap insulation coat 37 can be prevented for the front face of an electric conductor. Moreover, Crevices 
331g, 331h, 332g, and 332h are formed only outside the slot 35. Thereby, the direction crevice of a path 
between the electric conductors within a slot 35 can be made small. For this reason, the electric 
insulation in cross section 33c in a coil end can be raised, stopping the amount of path directional 
movements of the electric conductor within a slot 35, and obtaining high vibration-proof nature. 
[0047] With the second operation gestalt, processing which bends the bays 33 la and 33 lb of **** in the 
direction of a path is not needed after inserting a segment 33 in a slot 35. Other manufacturing processes 
are the same as that of the first operation gestalt. With the second operation gestalt, Crevices 33 lg, 
33 lh, 332g, and 332h are formed in the field where the electric conductor of**** and a middle lamella 
counters. Therefore, it becomes possible to prepare a crevice certainly between the electric conductors 
which adjoin in the direction of a path in the 2nd coil and group 31b. While becoming possible to 
prevent that the insulating coat 37 is damaged when adjoining electric conductors contact in the time of 
vibration of vehicles etc. by this, it becomes possible to prevent the short circuit between the coils of a 
different phase. Moreover, since [ which had a hoop-direction component by the inner fan fan by 
establishing a crevice in cross section 33c of the electric conductor which adjoins in the direction of a 
path ] it becomes the centrifugal style and possible to pass through the crevice between the directions of 
a path formed in cross section 33c of not only the ventilation flue 36 of the shape of the 2nd coil and a 
mesh of group 3 lb but an electric conductor to a hoop direction, the cooling disposition top of a coil end 
becomes possible. 
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(others - operation gestalt) although Crevices 33 lg, 33 lh, 332g, and 332h were established in the both 
sides of the field where the electric conductor of**** and a middle lamella counters with the second 
operation gestalt, you may establish a crevice only in one side of the field which counters 
[0048] For example, only 33 lg of crevices and 33 lh of crevices can be prepared. Thus, according to the 
composition which establishes a crevice only in one segment 331, additional processing of press 
working of sheet metal for forming a crevice etc. can be reduced. Moreover, the deformation of the 
electric conductor in a crevice is good also as a grade which does not consider as the big variation like 
[ it attains to four angles which are illustrated by drawing 10 ], but attains to only two angles. Moreover, 
the cross section of an electric conductor is good also as a configuration which made circular only the 
side in which a crevice was formed, according to this configuration, the injury on the insulating coat 
boiled and followed on press working of sheet metal of a crevice can be reduced 
[0049] Moreover, it may consider as the means which makes small thickness of the direction of a path of 
the electric conductor in cross section 33c, may replace with the crevice formed of press working of 
sheet metal, an electric conductor may be twisted and processed in cross section 33c, and the short side 
of an electric conductor may be made to meet in the direction of a path. Furthermore, the insulation 
between electric conductors becomes important especially [ near the joint ]. This is because the 
insulating coat 37 covered by the electric conductor is damaged with the heat at the time of junction 
[ near the joint ]. Therefore, it is important to secure the crevice between electric conductors [ near the 
joint ]. Then, you may specify the range Q of a crevice that only cross section 33c which adjoins a joint 
is contained so that it may be illustrated by drawing 1 1 . Also in this composition, improvement in the 
electric insulation between electric conductors can be aimed at. Furthermore, the composition of 
drawing 1 1 is suitable, when carried in vehicles with comparatively little vibration, or when adopting the 
strong high insulating coat 37. 

[0050] Moreover, you may form a crevice in both sides of an electric conductor. For example, the 
composition of drawing 12 is employable. Drawing 12 is the perspective diagram showing the edge of a 
segment. The edge 510 of a segment 500 is joined to the edge of other segments by welding. Crevices 
520 and 530 are formed in the both-sides side of a segment corresponding to the range P shown by 
drawin g 8 below this edge 510. Cross section Al in an edge 510 Cross section A2 in crevices 520 and 
530 It has the equal cross section and the width of face in drawing is the same. 
[0051] Moreover, since it is important in order for the level difference by the side of a joint to obtain 
electric insulation among the level differences of the ends which a crevice offers, it may replace with a 
crevice and the composition in which only the level difference was formed near the joint may be 
adopted. For example, it can consider as the composition illustrated by drawing 13 . Drawing 13 is the 
perspective diagram showing the edge of a segment. Press working of sheet metal only of the edge 610 
is carried out, and this segment 600 is made into the shape of flat. The edge 610 of a segment 600 is 
joined by welding with the edge of other segments. And in the wearing state to a stator core, other 
electric conductors adjoin the longitudinal direction of the cross section of an edge 610. For this reason, 
cross section A 1 of an edge 610 Cross section A2 of other portions of a segment 600 Distance with other 
electric conductors is secured by it being supposed that it is flat. In addition, cross section Al Cross 
section A2 It has the equal cross section. The width of face in drawing is the same. According to such 
composition, since it is larger, the direction thickness of a path of an electric conductor [ near the joint ] 
can secure the crevice between electric conductors / near the joint / thickness / direction / of the electric 
conductor in cross section 33c / directly under / of it / of a path ] /, and can realize high electric 
insulation. In addition, in the composition of drawing 13 , a crevice is secured because the electric 
conductor which came out of the slot spreads slightly. 

[0052] Moreover, in the composition of drawing 13 , the cross section of an edge 610 may be turned to 
both the inside top of drawing, and the bottom, and may be enlarged. The electric conductor 331c and 
332c of the shape of 2 character [ U ], i.e., the turn sections of the large segment 331 and the small 
segment 332, was made multiplex, and the stator winding consisted of above-mentioned operation 
gestalten. However, an electric conductor may make further many electric conductors multiplex, and 
may form a stator winding. Moreover, you may adopt the composition connected to the edge side of the 
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both sides of the shaft orientations of a stator core 32 by junction using the shape not of U character but 
a cylindrical electric conductor. If a crevice is established in the field which counters in the direction of 
a path of the electric conductors which approach in the direction of a path in these cases, it is possible to 
acquire the same operation effect as the above-mentioned operation gestalt. 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of the AC generator for vehicles of the first operation gestalt of this 
invention. 

[Drawing 2] It is the partial cross section of the stator of the first operation gestalt. 
[Drawing 3] It is the typical perspective diagram of the segment of the first operation gestalt. 
[Drawing 4] (a) and (b) are drawings showing the bending process of the coil end of the first operation 
gestalt. 

[Drawin g 5] It is the perspective diagram showing a 2nd coil [ of the first operation gestalt ], and group 
side. 

[Drawing 6] It is drawing showing typically the cross section of the 2nd coil of the first operation 
gestalt, and the stator of a group. 

[Drawin g 7] It is a side elevation from the inside of the 2nd coil of the first operation gestalt, and the 
stator of a group. 

[Drawing 8] It is the plan of a segment used with the second operation gestalt. 
[Drawing 9] It is the IX-IX cross section of drawing 8 . 
[Drawing 10] It is the X-X cross section of drawing 8 . 

[Drawing 11] It is a side elevation from the inside of the 2nd coil of other operation gestalten, and the 
stator of a group. 

[Drawing 12] It is the perspective diagram showing the edge of the segment used with other operation 
gestalten. 

[Drawin g 13] It is the perspective diagram showing the edge of the segment used with other operation 
gestalten. 

[Description of Notations] 

31b [ — An insulator, 331a, 331b / — A large segment bay, 332a, 332b / — Smallness segment bay. ] -- 
The 2nd coil and a group, 32 — A stator core, 34 
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[Drawing 9] 
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5) |*JIC*«t*«MH* (3 3. 3 3 1. 3 3 2) fiSJ© 
PWBU:'9*#<"r* =K;Ux>F (3 1 



(3 3. 3 3 1. 3 3 2) OftS&R (3 7) 
©ffl<S£<g«-f5;i <!:#-?££©-?. (3 3. 

3 3 1. 3 3 2) ©*g!tf££5l&-e£.5„ 
[0 0 10] 3 KB«©3fi9f-ett. -©TOUfr 

(3 3. 3 3 1. 3 3 2) !4g;frflKBgT*«l<0*J5 
(3 3. 331. 332) tO|ll»C|»IB*»Brra 

*<h. (3 3. 3 3 1. 3 3 2) 5 

c<h(3=ko, g^fitrB&Tsg^fiicB&rsffc©^ 

(33. 331. 332) £<m\ZWR*Bf&t 

[0 0 11] »*B4CB«©5eWTtt, 
(3 3. 3 3 1. 3 3 2 ) ttg*|p»cBa-r*»©«a 
»#(3 3. 331. 332) £0|B!CHl|HS»B£-rs 

Hftfc:«fc3£. (3 3. 3 3 1. 3 

3 2) ©3-f;i>X>F (3 1b) ft«fjrt-S«»Og* 

(33. 331. 332) |BJK, «K££l*ffl& 

[0 0 12] «*.«. ■MW7K:Elloj:5K. z\^)V 
X>K (3 1 b) KfcHT. mSKMUt (3 3, 3 3 1. 
3 3 2) ©g^lfijCCOgf (3 3 1 g. 3 3 lh. 3 32 
g. 3 3 2h) $r^Js£-r-5d<i:tCck0. Xd-yh (3 
5) F*3lCi5tt3m§UH# (3 3. 3 3 1. 3 3 2) 
g#[6]©J¥«*-£'h£ < -fZ> ZttfTZZ. ilttKiO. 
«*lRlCIB«rr*«»i#: (3 3. 3 3 1. 3 3 2) ft 
<Dtm&£tfL&-C2Zt£$>lZ> 3-f;UX>H (3 1 

[0 0 13] »*B5lce«05BWTtt. 3-fJrX>H 
(3 lb) C£t>T. (3 3. 3 3 1. 3 3 

2) (3 3 1 d, 331 e. 332 d. 332 

e) £WbT4JD. &m&® (3 3 1 d. 3 3 1 e. 3 
3 2d, 3 3 2 e) tr43tt-5«fCS|{*: (3 3. 3 3 1. 

332) ©g:Wki©jp*#*#<anT^*d£«*« 

[0 0 14] »3»B6Ke*©5fi«HTI4, =K JUX>F 

(3 1 b) iza^x. n%m# (33. 331. 33 

2)«&£SM3 3 1d. 331 e. 332 d. 332 
e) £=£LT439. (3 31d. 331e. 3 

3 2d. 3 3 2e) IC|*]ttTg2F|P)©S3-£**<-r-5 

5fttfw#B6<&*j«fc:«fc-5£. &£g? (3 3 id, 3 

3 1e. 3 3 2d. 3 3 2 e) ifi&Tti&'&Sn*'^ 
2#©«M3?# (3 3. 3 3 1, 3 3 2) fcffcfrfflfclifi 
«SStt*C£j&<-e*S. Lfrfc. ^©-^T?«^§5 (3 
3 Id. 3 3 le. 3 3 2d. 3 3 2 e) A*SBftfc& 
STfi. MttTSIlftOttftVtt (3 3. 3 3 1. 3 3 
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#(3 3, 3 3 1. 3 3 2) ZZOy b (3 5) mz& 

t. Bfc^tt'fr (3 2) ©#*«i«0XD7h (3 
5) *»&lBTV>*«a»* (3 3. 3 3 1. 3 3 2) O 

0%. xnyh (35) os^rfii^fisiwsm^* (3 

3 1) ©B&S5 (3 3 1a. 3 3 1b) £. 

(3 3 2) ©fi&SB (3 3 2 a. 3 3 2 

b) *»6«triRi*cg*i6iK:iftifaiet. g*Su:B 

&T5*5i## (3 3 2) aftRa (3 3 2 a. 3 3 2 
b) jfrSHWGl#KtttfSftfc*aHM* (3 3 1) OB 
ISgB (3 3 1 a. 3 3 1 b) £. g#|8i£B«-ra«5 
g& <3 3 2) V>%im (3 3 2 a. 3 3 2b) CH* 

ifitwsflSKatfactKj;?). s8JB<flj<z>*si;## 

(3 3 1) OWiffl. (3 3 1a. 3 3 1b) 
T. 8#fflCMftr£*9UMi (3 3 2) ©B&S6 (3 
3 2a. 33 2b) <t©(BJ(C»P«1 (3 8) £»J5Jc-f£I 
Starrs ^fcfeWfcfcUT^ft. 

[0 0 16] (3 3. 3 3 1. 3 3 2) J&<ffitf 

mf$tl1Z9MMft (3 3. 3 3 1. 3 
3 2) £. ^-OfttfSnfcfiBffPHTHCatJSrlRlca 

OJgflCfiHT. XDyh (3 5) <Z>3£ft«MMf0« 
^[g# (3 3 1) ©Bi&gB (3 3 1a. 3 3 1 b) £, 

s»ifiiKi!i«-r««awMtt (332) ©B&gg (332 

a. 3 3 2b) tpe,m?fa£lZ&JSlfttzmf&£. SB 
1MB (3 3 1 a. 3 3 1b) ©JBffiSS (33 1 f) ttftJ 
ISft^glf. t<Dtztb. SB&SB (3 3 1a. 3 3 
lb) £££ffi(ClB8rfS«&*tt (3 3 2) ©B&S& 
(332a. 332b) fcWflEifi"3tt*iai*Cfttf*IR 

ctt. egfkufcaffia (33 1 f) *«<t^-3Tffltf 
sna. (3 3i) <nwm (3 3 

la. 3 3 1b) \ih£<Dmmk\Z\Z£i.z>?. JSEftgS 
(3 3 1 f) A^«S»# (3 3 1) ©ftw&gB (3 3 1 

d, 33 le) fc*ttT. S^HMCT&lffBft: 
(3 3 2) tf»ra (3 8) fc»rifr-5«fc-3C*ft-$-*. 

CiniCckO, n-fAOOF (3 1b) fcfc^T. 

cBflrra*a*# (33. 331. 332) iqchu&i 
(0 0 17] a*. ±iei,fciSBrtc!>«F*tt. 
a. 

(0 0 18] 

as £*>©-?, mntmmm^m%mm<D^m 



B£?2<h. JHB£U-C«<@ef 3£. 0&^3£2: 
fcfeCH«* 2 M c 

#K35t-aTi§ie-r*t)«>-c. 7>x;m#-;i/=i7 7. 

3HBn-f;U8. 7.'J^yj>i/9. 10. MBggiL 
Tro^gt7r>l 143<fc^S^7r>l 2**iLTl» 

a. ->^7h6«. 7-u 2 ocaiisn. smmzm 
sna. 

[0 0 2 0] 5>7 : ^S#-^37 7tt-afl!)jR-^3 
7*fi£fe1*T*l5SS*lT^a. 7>x;H!#-;p37 
7(2. ->-v7h6{rm#e>nfc^gB7 1*J;0*X« 
7 l©pj^<£0g;£fa(CffiO:£5 ; ^7,£g&7 2. Rtfl 
2flOflWjtaff«7 3C«fcO«s£SftTlr><5i 7"-'JfiiJ 
©^I77>1 114, #-^3 7 7SS®(C^^<h*ICj; 

^U-Ki. Bafc7V-K<fc£#t>, @e^3<h- 

jJ?-;U37 7©«SffiC»^t*fc«ttJT@3»$nfc^- 

[0 0 2 1] A?S>>^4©«I#ffl*ECf4&*.?l4 1 
jWRW-SftTH*. -et-T. /\?v J >£ r 4©fl.SPDfgS 
Ct4. H*^2©*i3-f;i.x>H»3 1 at*23-f 
;ux>H»3 l b£©«#fij#«c*M:LT»8iB©* 

«m©E7-u«©sfi«cswt&ft-o>a. «oT3g 

1ZH*;UX>KP3 1 att. £©go£§§5<i:*ffc^ttT 

[0 0 2 2] B^ 2(4. B«7fM>3 2 i. SSTftt 
-63 2\ZB&i£tLtz7.Uv h 3 5rtt3iBg$n£1S£© 

«<&3 2 &«^#&©me«gieftrr*'r >ya 

^3 4<htCj:t)SlJ5E$n5. £fc. H*3Hfc&3 2tt- 
jtt©7 D> hA^y >y 4 a t ij 7A l 7y>^4 b tO 

[0 0 23] 02 liBlW 2 ©SBttft&BOT. 0 3 14 
BACTKfrS 2 CS*ana-fe$Ol> h 3 3©«5t«JB 
tt*S«"r«HSHT»a. B2t^-r«t5JC. BJt^Sto 
3 2Ktt. £tt©B£^«*£««T!€r5«fc3l::. ffift 

3<fc5£. 3 6*©XP-y h3 5*<. 3?fSJBBlrE»2tt 
[0 0 2 4] ISm>3 2«^D7 h3 5!Cg{S^tl 
IS©Xn-v h3 5<D*n^no«t«Ctt. [^ 
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s. ft+ig. **i©«rc-jUKeai£tt-o>*. 

&©*»*#Ctt. (3 7) 3 7<hLT. tf'J 

[0 0 2 5] Cltt&*8^jW^©A*->TSS«S 

m^mX^t, X a y h 3 5 *©*»**». » i ^ -r & 
x>H»3 1 a«C*l»Ttt. -M€Sttll&EaT« 
C£lc<k9. Sfc. »23-f;ux>KB3 l b«c*n 

h 3 5 rt© i #©*&«#«:, »?£©«« e^umfc 

fl!}©7. □ -y F 3 5 [*g© 1 #©te©«JS;igft £*t£fc LT 

[0 0 2 6] Wc. 3<;fcL>KttK*5»*.5*ft©«S[ 
Sfc|SJ©l8FiiJ£5g«U S^ibTgaef 6*y&C. -<7) 
7. 0 -y h 3 5 rt©3r£©g©«3Ug#«. i?r£©i8® tT 

"y^nfci©7ny h 3 5t*g©te©Jf ©m^?l#<h*f- 

£ftLTH5. 0iJA.«. -©T.O-y ^©^Jf©^ 
^3 3 1ali @£^&4>3 2©^«-B0*lRllClRllt 

#3 3 1 b&tf€&UTfr>«. HEHc. -©T.P-yhl*3 
<Dfil4>m<Dnia.m#Z 3 2 attB£?&<(>3 2©«Hff-0 
0#flCfittTlffi&£-y^gtnfcte©XD-y h?3©fl- 
4>Jf©mia^#3 3 2 btfctefcUT^*. 
[0 0 2 7] £ttS©*f*JM-«&3H*tt. H 

£T&'£>3 2 ©lft?jrSj©-?j©^8BK*^Taf^£ffl 
t/>£ 9. ?->SB3 3 1c. 3 3 2 c £igd3f 

*££Ttt«3ft$. «oTBJ6?«fc&3 2©-#©«ll 
«C*^Ttt. tt4"B©^mS#<hrt*Jf©«m£#<h 

«»#£rt+«©*^*£©fl«CJ:0+«3'OPx 
>KjWft*3ti. tt«S©«IIUS#<hl*iSSJI©«^3# 

[0 0 2 8] -7j. -©XP-y M*?©rt*Jl©«iC*# 
3 3 2 alt HS^ft^3 2©^fH-|HlO*f6]lCf6]ltTl 
JBSfcTv^Wlfc. ftS©XP-y hrt©rt^l©«§t^ 
33 1a' <ht>*f££LT^S. -©XQ-yh 
rt©ftSSl©«J*3l#3 3 1b' 2© 

rt©ft+fi©^g#3 3 2 b<»:*f£&LT^£. 
T. i*l6©«a*#»4HS : Ftt^3 2©*^©«l* 
©*K5£iJlr>T«£K «fc OftttSn*. 
[0 0 291 ^1. @£^gW.>3 2©ftfi^©«ggei3t5 
HTMU *WJI©ra*tt£ft<t'il©«ft*#££ttlX 



*aw*£rt+«©*»w&©*ttEJ:0R*ji3-r 

[0 0 3 0] C©ck5tC@«^63 2©ffi7j©«ggKtc 

feuTtt. »££**&##©«««**. mmrzzt 

fc^^TEHStl*. see, «»©«SWK*«. ¥ 
ft*riB&'bofc-SB©*$©«a3M*:S:Hf3t»ttCJac» 

A*ft©*fti»#&ft«ji©«ftwt:£*f. -a 

©«W#tS«U*«CliB»UTa:**fe^> h 3 
3 ic«k0»ttsn*. -C-UT. I*?*S©«&##£*». 

* i ©«&*# t *«Hi©*s*# * kku^wki: 

LTft£/Mr^ > h 3 3 2 tck 
[0 0 3 1] *-fciM>h3 3 1£/Jvfcy*>h3 3 2 

/ > h 3 3 Sr&fliJSlKX D >y h 3 5 tCffigLT. W&F 
Wvb3 2©«0S:2^-r-5n'f;W^$n-5. Lfr 
U H5E : f«»©5lffi»**riE1-*-fe^>h*J:^l 
2H©££S^**->«fcHS*-fc^*> h 3 
3ttt»«©JW:*JMIHr^>hTl(l**n*. 
T. **&$&©«&. S^-t^^>h©*^«3*t 
ft*. lA©&2A©£©tt«K2«M^(fill©tttt&« 

£©a«cj;0*#3<;wx>Fat#i*sn*. 
[0 0 3 2] Hj&^««©«jti8saTc«wr*. 

S*-fey^>h3 3tt. U*tt©/h-fe^>h3 3 2© 
*->g&3 3 2c$:U¥ttffl*:ty'/>h3 3 1©*- 
>SB 3 3 1 c #Htr<fc -5 KfiU 6ft. 3 2 © 

tto!rAMB©-3GFlH^e#XSns. *©R. 
> h 3 3 1.©-#©«MM*3 3 1 attHJMHfct»3 2 
©-©XO-y h©rt^g(C. /jN-fe^>h 3 3J2©-7j 
©*»**3 3 2 a«Me-©Xny h©rt«t»»C. * 
UT. ±-fey^> h 3 3 1 ©ffi£©tt3*#3 3 1 bti 
2©Hdl2-©7>n-y hd%e^ftf*«6jC IS 
ffitf-y^8tnfcffi©7.D-y h©^gic, *±if*>b 
3 3 2©flfi^©«^#t)glteftfi©XP-y h©^tfefC 

[0 0 3 3] -5-©^*. @2lC^-TJ;-5(;-©7.n-y h 
Cttl*i*Ji«*»6. ±i£©«a*#tUTifiDB«3 3 1 
a. 332 a. 3 3 2 b - . 331b' *<-?iJ(Ci2B^ 
n^>. ddT, 3 3 2 b* . 33 1b' ttl«SSt-y^ 
-fnfc:ft6©xa-y hrt©«HM(:t»*«i:l/TO»**^ 
©■ty/>h©it^a5T»-5. «ft«Mt:3 3U:U 

>gg3 3 1c, 3 3 2 c*«lS*5-5[6j#IC. X^U y*fK 

2 ©a^3 32b t.m.m.m 32c i©wttt. &*> 

[0 0 3 4] ftXVk. JB2 3-f;tX>K»3 1 bC*l> 
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Sgg©tfig|gB3 3 1 b£H<pm<D\&&&3 3 2 btWH 

3 575>e>iB£ttJ81cOiag|g83 3 1 b»4. 7.D>yh3 5 
VKWifa (04 (a) ©A<D|6j£) fCffitfenS. m 

*>. 9wmom.imz 3 1 h\m^m<owmz 32b 

OK. fi^3 3 1 bttxa-y h3 5co^g^[S]roti5D 
88 3 5 a&3tjS<kLTftlf6tl*. fl-&2f|6jfc: 
ffitf6nfcfl.«l©it$g&3 3 1 b(4, rt8#Gl, IPS 
#+*©iftll*3 3 2 atCit3<#l*l (04 (b) fl)B 

[0035] mswiftowfsnsi. ^-ofitf&ttfc 
aBffwO^Tiranafb^e^'S. *<Dtztb. mfztxtz 

A»frfe7c0ttfttt£liK&&fr>. BPS. *XSII*5t^ 

SB 3 3 l fttftmafbSjEcLTn*. ^©fc*. fi;& 
353 3 1 b*rtS^CBi-nBlC«. WtUfca*Sg3 

3 1 f jwwtftoTittifsn*. -eofc*. 

ttt>t<0j6j»«fcl4S:5-r. EfMS3 3 1 f 
33 1 eUaWJT. fl-S^fi (04 (a) ©££1*}) 
attCftAt/fc*ttK3 3 1 i#»£3n*. C<D<fc? 
C xny b 3 5 0ft£&fr>T. JM®4ft*ft:3 3 1 
btt&frGiCittfsn. f$figg3 3 1 itfflftESnsft: 

a. mjj$uzm&?zt>m<Dm%.mft3 3 2 btoiac 

R&RSJ3 8eg$n-5., ^(Dfztb. Xayb3 5fH^K)^X 
ay b 3 5ft0«at. MttU&ttS^m®lM3 87ii 

[0 0 3 6] f*3^S©it^gB3 3 1 atOl>Tt>n«lC 
LX. rt**©**l»3 3 2ai:IKra*J|fc^3*3K 
B£?tbfr3 2 0f*3g^|6l{C|nj«{r«ffl$-frS. d©» 
*. SB23-f;ux>K»3 l blc*^T. AJMft>6ffl 
£iBJfc&3 3 1a <hft*JIfr £>ttSfcffi&g53 32 a<tffl 
ra&tW*H^Sfflfcl(Mll«3 3 1 bt51.«t>li*»6ttlfc 
«^S53 3 2 a &©MCBini]jW&j58aFft<5. 

[0 0 3 7] JMKttBl/rfr>«ttMB3 3 1 

a, 3 3 1 bit iz±tf*>b3 3 lim<1Sfo£.#& 
8B3 3 Id. 3 3 1 etfttmrnZym (*HJ6»!iT 
til. 5 7.n>yhtt) flUtSft<&. 4«J1C&SI 
UTH4iMMB3 3 2 a. 3 32 M4. /JvfeiOOM 
3 2*tgBi;«*l»I{r**«3 3 2d. 3 3 2e*«l*B« 

Ky^HMttsna. sg2n-r;ux>K#3 

[0 0 3 8] 6Lb.©flMS£. tTOXn'yh3S©tf 
/>h3 3CO^T«0jii-. ^LX, I2n-fJH> 
K* 3 1 bK*k>T. M%mo>m&m3 3 1 e" 

3 3 2 e . MW:(«3«f Ji<Z>&£g& 3 3 2 d <h 



[0 0 3 9] H6tt»2a-f;Ux>K»3 1 b#]0@^ 
H7ttSE23-f^x>K»3,l b® 

Ttt. JB2 3<;UX>KS 3 1 bC£fr>T. ^MOjt^ 
853 3 1a, 33 lbi«t»Jl©iB»«3 3 2 a. 3 32 

[0 0 4 0] COH*, *ffi®£Kil$«C. ^2^^ 

SglS^BfrlfcX^-S. 06C43tvc. %&3<D\g. 

$ggB3 3 1a. 3 3 1 btt. fJiCDUItf 3 3 2 a. 3 
3 2 btife«WC*^Ttt^$nsctK:J:0. 
«*«*rtK3l*rW«f**eU***fc». con* 
a-f ;ux> HOSf&flWaoRllS] 3 3 2 s ft^SE 

©«wt*iai±s**3a*. i b**. sis-ram^ 

m#m<?){?nz&3 3 c Cg#fa©l*llfljWR»*snx^ 

Sf§2 n-f ;Px> KS3 1 bO/yya«OiS 
?§ 3 6 £«-T&< . «ft*flE|H©? DXgB 3 3c <Dg^ 

[0 0 4 1] g£3&ffi©#iS»*£J&&-r-5SiS( 

«iraJ:»)SB2n<;Px>K»3 1 bCfiWS«H»#|SI 
X#-5. 

[0042] 0 8 «. mxjgig^siTr^ffl-ra^/jNO-fe 

■fe^>h3 3 1. 3 3 2<Dffl$ffi>3 3 1 a, 33 1 
b. 3 3 2a, 3 3 2 b£te. ^->SB3 3 1c. 3 3 

2 c *&mz8i7Ltzmzft$[t -SffitC. M3 3 1g. 

3 3 lh, 3 3 2 g. 3 32h*Wl*WMt4ftTt> 

Cl<7)[Hlg53 3 1 g. 331 h, 332 g. 332h 
14. -fc^* >h33CDXP-vh35 rt#A^lrJi|^|6]lC 

fe^nAcis. ffi*i*ic»«r««ft«*©^D^«3 3 
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g. 332hli 07, 08CISBP<*:UT*$ft£i8 

mmmn. ^caasn^ig^cte. nn^-m 

ftbW. cnb<7)[HIgS3 3 1 g. 33 1h, 3 32 

g . 3 3 2 h \Z$>tfZ>mMM#<DmZ (4. XP7h3 5 

una. xd 7 h3 5rtK*tt*«Bj:ot>**<sn 

[0 0 44] £&C. ^nb<7)[HJge3 3 1 g. 3 3 1 

h, 3 3 2 g. 3 3 2hC£tt5«M^#©J£2(4. fe 
y/>K3 3 1, 3 3 2©$fe*fflKDg#flJ3S«t0t>* 

s^jpst stress. c©*s*. -fcy*>hjfc*w*ft 

«-r«dtJi«T?**. 09. 010(4. 08&g8Cfc(t 

[0 0 4 5] 09(4. 08© IX- I XWrffiS^LT* 

0. Hl0f4H8OX-X»rffi^UT^«. 09(4. 
Znyh3 5rtJC*»t*«MI*fi!)»flB»«T*0. 0 

1 O(403HB3 3 1 g. 3 3 lh. 3 3 2 g. 3 3 2 hC 
45»***«»#®«IB[M*-C*$. DDSK3 3 1 g. 3 3 

lh. 3 3 2g. 3 3 2h*mx-r«l»©««*#tt, 

51(4. DaS53 3 1g. 33 lh. 33 2g. 3 3 2 h© 

Sffl/TH*. £©»*. 01 OC0^Sn-5<tp(C. 
«^g#©*l(4. G0SS3 3 1 g. 3 3 1 h. 3 3 2 g. 
3 3 2hC£frvcfeH9£HjK£nStt&nft|{3l& 

.PRC. BgB3 3 1 g. 3 3 1 h. 3 3 2 g. 3 3 2 h# 

G08&3 3 1g. 33 lh. 3 3 2 g. 3 3 2 hC^>T 

[0046] msmnwAifitiMfiB* **w**h 

»<fcU Cft£:/l/X;iJDXLT[H]gB3 3 1 g, 33 1 
h. 3 3 2 g. 3 3 2 h*»IStr*c:tC«tO. f»* 

G0SS3 3 1g. 33 lh. 3 3 2g. 3 3 2 h(4. XD 
y b3 5J:0*MIC©*»rtSnT^«. dtlCfcO. 
^□7 h3 5rtCi3(t5m^frPa©g*|6lPSra*/h$ 
<-T5^t*«T#*. £©fc*. *n-y H3 5AC£ft 

t3. 3-f;H>KCii»t5^DX«3 3 cT©«a«ft 

[0 0*4 7] JB-*Jfi»l8T(4. -fcy*>h3 3 5XP 



g(4. %-nmm&t®&x&z>. n=mimm:\t, 
mmt+mamimpm3mr*wizeiU3 3 1 g. 3 

3 1 h. 332g. 332 htfff&SttT^S. ^©it 
». JB23^JWx>H»3 1bC3V>T'B* ,! *!Clltt-r 
S-S-Htaj^fBC. tt%CfftfS]&Rt** C t^Hgt fc 

3. :ni:«ko, *^©ig»i^-i?c^^T. «&-r*« 
»»#£'5 u#saBrr<5 diet 0 . ^fem 3 7 

*-t-5©*tt?Jt-r-BCt3&«RllBi:«c*ttt>C. 

fc. S*lftC»«1-*««Wflc©^ax«3 3 cCBWn 
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